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The demands of health system are set to evolve based
on patients needs and thus, healthcare managers and
clinicians require decision making tools that will support
them in providing better services to patients. Currently,
the non-integrated nature of healthcare Information Sys-
tems  IS is strongly associated with both a reduction in
the outcome of care as well as the many medical errors
that occur. Recent reports show that around 23,360
people per annum die in UK due to problems related
to the medical errors and mainly caused by the non-
integrated nature of the healthcare information systems.
Development of an integrated IT infrastructure across
the healthcare sector will result in enhanced services
provided to all actors and will protect and improve
human lives. During the last years, much emphasis has
been given on Enterprise Application Integration  EAI
technology to bridge together disparate and autonomous
systems. EAI is underutilised in the healthcare sector,
with many studies showing that resistance to change and
lack of awareness are among the main reasons associated
with this phenomenon. Although the benefits of EAI are
well analysed in literature, there is a need to understand
and explain these benefits in the area of healthcare. This
is of high importance since it will be easier to address
the resistance to change and speed up the adoption of
EAI. This paper proposes an actor-oriented approach to
identify, analyse and classify benefits associated with the
application of EAI in healthcare. The authors introduce a
novel taxonomy to classify the EAI benefits and combine
the proposed actor-oriented approach with an existing
classification for EAI benefits. In doing so, they enhance
the level of analysis and allow researchers and managers
to better realise the benefits derived from the use of EAI
in healthcare.
Keywords: Enterprise Application Integration  EAI,
healthcare information systems, actors
1. Introduction
Information Systems  IS play an increasingly
crucial role in the revolution that is taking place
in the healthcare field. Since the 60’s there has
been an effort to improve the healthcare sector
through the use of advanced Information and
Communication Technologies  ICT 17, 42.
The reason for this is that technological ad-
vancement in the area of information systems
is a key issue in the improvement of quality and
productivity of healthcare systems 44, 57. In
an attempt to improve the healthcare services,
different types of IS have been implemented,
such as laboratory, radiology, pharmacy, human
resource management, administrative and man-
agerial systems 43.
Nonetheless, efforts to modernise healthcare
services have resulted in the development of
disparate, incompatible and heterogeneous sys-
tems 21, 49. The non-integrated nature of
healthcare systems is strongly associated with
a reduction in the quality of the care delivered
to patients and with medical errors that occur in
the healthcare arena. Some examples of medi-
cal errors are the following:  a hard copy films
are constantly lostunavailable or  b informa-
tion needed for diagnosing is often missing and
 c errors usually occur in prescribing, admin-
istering and dispensing drugs to patients 12.
These medical errors have been recognised as
significant contributors to patient harm. Limi-
tations of healthcare systems are related to the
loss of 64 persons per day in UK  Khoumbati
et al., 2003. Based on the findings of two
different major studies in U.S. hospitals, med-
ical errors kill at least 44,000, and perhaps as
many as 98,000 people each year 31. It has
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to be mentioned that even the lower estima-
tion of the medical errors  44,000 is higher
than the annual mortality from motor vehicle
accidents  43,458, breast cancer  42,297, or
AIDS  16,516. According to Sutherland and
Willem 48 medical errors are the fourth lead-
ing cause of death in the United States! Ac-
cording to Kohn and Corrigan 31, the most
common types of preventable errors are tech-
nical errors  44%, diagnosis  17%, failure to
prevent injury  12% and errors in the use of a
drug  10%. The percentage of technical errors
is high, especially in technical surgical special-
ties such as vascular surgery, cardiac surgery,
and neurosurgery. However, Leape et al., 32
illustrated that three out of four errors in care
hospitals are caused by systems failure. These
errors have been characterised in the same re-
search as preventable and it has been stated that
improved information systems could reduce the
percentage of preventable errors in the health-
care sector.
Sutherland and Willem 48 reported that min-
imum levels of automation would reduce the
percentage of human life loss by 50-80%. In
addition, through the use of automated systems,
the deaths related to medication errors could be
reduced from106,000 to less than 25,000. It has
also been reported that by moving from a paper-
based system to a digital system, which will be
coordinated and integrated, the cost of adminis-
trative taskswill be dramatically decreased from
$90 billion to $5 billion or less. Moreover, when
heterogeneous healthcare systems function to-
gether, $85 billion a year will be saved 37.
However, the necessity for an information in-
tegrated environment, which will be cost ef-
fective, flexible and adaptive, has emerged, as
in the healthcare sector changes are and will
be constant. In 1998 the UK National Health
Service  NHS published a National Service
Framework  NSF for commissioning cancer
services in UK, in which it was mentioned that
the integration of cancer-related levels of care
with each other and with non-cancer related ser-
vices will provide a comprehensive cancer ser-
vice 47. To this end,Wanless 57 reported that
development of a secure, flexible integrated IT
infrastructure in healthcare that will provide ef-
fective links and good communications between
different parts of the service and beyond, is of
great importance. In support of this, Anyanwu
et al., 5 suggested that there is a need to in-
tegrate the disparate, heterogeneous healthcare
information systems to improve collaboration
between different healthcare departments.
In an attempt to bridge these systems together,
many healthcare organizations have adopted in-
tegrated technologies, standards and approaches
such as EDI, HL7, CENTC251, Synex, Synap-
ses. Although the integration efforts undertaken
so far have provided significant benefits, they
have not resulted in the development of an in-
tegrated IT infrastructure that efficiently auto-
mates and integrates healthcare processes and
services 6, 8, 28.
However, the need for developing an integrated
IT infrastructure in healthcare sector can be fa-
cilitated through the use of Enterprise Applica-
tion Integration  EAI. EAI is a new generation
of integration software, which has been used to
integrate systems at both enterprise and cross-
enterprise level. Many private and public orga-
nizations have deployed EAI solutions 23, 53,
54 with the healthcare sector having recently
realised the effectiveness and the functionality
of EAI and have turned to its adoption 27.
Nevertheless, this is a new research area with
many issues under research. In this paper, the
authors focus on the benefits that derive from
the application of EAI, as these have not been
perceived as anticipated yet. In doing so, the
authors follow a novel approach to classify the
benefits associated with the application of EAI
in healthcare. The paper proposes that an actor-
oriented approach can be used to categorise the
EAI benefits. Such, an approach allows a bet-
ter realisation of the benefits and supports the
decision making process as the EAI benefits
are becoming clearer for each category of ac-
tors. Thus, the paper contributes to the body of
knowledge and opens new avenues for research
in this area.
2. Enterprise Application Integration
Enterprise Application Integration combines a
variety of integration technologies such as mes-
sage brokers and application servers, to build a
centralised integration infrastructure 34. As a
result, it incorporates functionality from a di-
versity of systems and leads to the development
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of flexible and maintainable integrated IT in-
frastructures. There is, therefore, an increasing
demand from private and public organizations
to deploy EAI solutions and achieve intra and
inter-organizational integration. All types  e.g.
custom, e-business and all combinations of in-
formation systems  e.g. custom-to-packaged-
to-e-business can be pieced together using EAI
with Themistocleous et al., 54 classifying all
possible combinations of systems being inte-
grated.
At a technical level, Themistocleous 50 em-
pirically validated that integration is achieved
through four layers namely:  a Connectiv-
ity,  b Transportation,  c Transformation and
 d Process automation. The first layer creates
points of access between the applications and
the EAI infrastructure. The second one trans-
fers the application elements  e.g. data, objects
amongEAI infrastructure and applications. The
Transformation layer translates and reformats
the application elements into a recognisable for-
mat for the target s systems. The last layer
is responsible for business process automation
and integration. Depending on the requests and
information it receives, it triggers all appropri-
ate applications or tasks to integrate a business
process.
From a business perspective, EAI results in the
reduction of overall integration cost due to the
decrement of both integration time and main-
tenance costs 45. Also, EAI achieves Return
On Investment  ROI as it provides a flexible,
manageable and maintainable IT infrastructure
that supports the changing business and techni-
cal requirements. Based on an integrated en-
terprise architecture, organizations can increase
their productivity, provide better services and
improve the relationships with their collabora-
tors 46. Moreover, organizations can improve
their performance 56. Likewise, EAI supports
strengthened supply chains and improved re-
lationships and collaboration between organi-
zations and suppliers. Other benefits include
provision of a centralised point of control, re-
duction of skills level required to integrate appli-
cations, faster time to marketing and increased
market share.
Organizations consider various factors when
adopting Enterprise Application Integration.
Themistocleous 51 and Themistocleous and
Irani 38, 50have studied the adoption ofEAI in
multinational organizations, proposed and val-
idated a model that explains these influential
factors. The proposed model includes factors
such as:  a costs,  b barriers,  c benefits,
 d internal pressures,  e external pressures,
 f IT infrastructure,  g IT sophistication,  h
support,  i the existence of a framework for
the evaluation of integration technologies and,
 j a framework for the assessment of EAI pack-
ages. Thismodel has been adapted in the area of
healthcare by Khoumbati et al., 27, who sug-
gested that other factors like medical  medical
decision-making should be considered during
the EAI adoption in healthcare.
According to Themistocleous et al., 54 bar-
riers like  a culture,  b politics,  c lack of
knowledge or awareness and  d resistance to
change should be considered and are addressed
when deploying EAI solutions, because they in-
crease the risk and obstruct the adoption of EAI.
Especially in the area of healthcare, these pa-
rameters are of high importance. For instance,
the UK government has recently invested L- 2.3
billion to improve the healthcare information
systems 57 with the aforementioned param-
eters, causing delays and putting the whole
project at risk 11, 19. To this end, the au-
thors suggest that a better awareness and com-
munication between the various actors andman-
agement will significantly reduce these barriers
 e.g. level of resistance to change and there-
fore contribute the adoption of EAI. Among the
rest, attention should be paid to the benefits
realisation, since various healthcare actors can
better understand real benefits associated with
EAI and thus resist less.
3. Classification of EAI Benefits in the
Healthcare Sector
The EAI benefits have been well identified,
analysed and classified by Themistocleous and
Irani 52 into  a organizational,  b manage-
rial,  c operational,  d strategic and,  e tech-
nical. Although, such taxonomy allows organi-
zations to understand the benefits and manage
them in groups, it does not provide the flexibil-
ity needed when analysing and explaining these
benefits to the different actors. There is, there-
fore, a need for  a identification of the benefits
that are related to the adoption of EAI in health-
care and  b classification of these benefits in
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a way that allows actors to better realise them.
In addressing this void, this section identifies
the benefits that derive from the application of
EAI technology in healthcare sector, whereas
section 4 proposes an actor-oriented approach
for the categorisation of these benefits.
Much of the research conducted by Themisto-
cleous and Irani 52 and Themistocleous 50
Dimension Benefits References
Operational 
?? Increases productivity 
?? Reduces cost 
?? Improves data quality  
?? Improves data sharing/flow 
?? Provides better access to data 
?? Provides easier exchange of data 
?? Improves data presentation
?? Reduces medical errors  
?? Achieves satisfaction 
??Duke et al., [14] 
??Linthicum [34] 
??Ring and Ward-Dutton [45] 
?? James [24] 
??Lubinski and Barr [37] 
?? James [24] 
?? James [24] 
??Ginneken [5] 
??Kalakota and Robinson [26] 
Managerial 
?? Improves managerial control 
?? Provides more understanding and control 
of processes 
?? Supports decision making 
?? Improves allocation of resources
?? Improves quality of care provided 
?? Improves work efficiency 
?? Increases performance 
?? Achieves return on investment
??Chwelos et al., [10]   
??Duke et al., [14] 
??Edwards and Newing [15] 
?? James [24] 
??Ceusters et al., [9] 
??Zhanjun et al., [59] 
??Linthicum [35] 
??Edwards and Newing [15] 
Strategic
?? Supports more effective planning
?? Increases synchronous – asynchronous 
collaboration among actors 
?? Improves relationships with suppliers
?? Improves knowledge sharing 
?? Improves population’s health, survival 
rates and quality of life 
?? James [24] 
??Edwards and Newing [15] 
??Ruh et al., [46] 
?? James [24] 
??Missi et al., [41] 
IT Infrastructure 
?? Reusability of objects 
?? Reduces development risk 
?? Support the use of e-healthcare and 
telemedicine-based patient support 
models
?? Achieves non-invasive solutions 
?? Achieves process integration 
?? Provides objects/components integration 
?? Provides data integration 
?? Provides real-time integration
?? Integrates custom systems 
?? Integrates packaged systems 
?? Integrates e-business solutions 
??Altmann et al., [1] 
??Martinez and Redondo [39] 
??James [24] 
??Ring and Ward-Dutton [45] 
??Ring and Ward-Dutton [45] 
??Linthicum [36] 
??Zahavi [58] 
??Themistocleous and Irani,[52] 
??Edwards and Newing [15] 
??Klasell and Dudgeon [30] 
??Ring and Ward-Dutton [45] 
??Themistocleous et al., [55] 
Organizational 
?? Reduces hospitalisation 
?? Reduces waiting times 
?? Reduces cancelled operations 
?? Achieves effective clinical and 
administrative management 
?? Increases business efficiency 
?? Supports clinical decision making 
?? Results in reliable data
?? Increases data analysis 
?? Reduces paper work processes 
??Ginneken [5] 
??Godefridus et al., [20] 
??Godefridus et al., [20] 
??Zhanjun et al., [59] 
??Markus and Tanis  (1999) 
??James [24] 
??Zahavi [58] 
??Klasell and Dudgeon [30] 
??Martinez and Redondo  [39] 
Table 1. Proposition of EAI Benefits for Healthcare Sector.
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focuses on the realisation and classification of
EAI benefits associated with EAI adoption in
multinational enterprises. Some of the ben-
efits identified by the aforementioned authors
are specific for private companies and it is dif-
ficult to apply them to the area of healthcare
 e.g. competitive advantage. However, there is
a wide range of benefits identified by Themis-
tocleous and Irani 52 and Themistocleous 50
that are generic EAI benefits and can also apply
in the case of healthcare. For instance, Themis-
tocleous and Irani 52 supported and validated
that EAI can integrate all types of systems  e.g.
legacy, packaged and e-business. This benefit
can be achieved in any application of EAI tech-
nology and in any environment  e.g. healthcare,
private or public sector.
An attempt to understand the benefits from the
use of integration technologies such as Health
Level 7  HL7 and EDI in healthcare has been
reported by Khoumbati et al., 28 and include,
among others, the following:
  Reduce medical errors
  Reduce operational cost
  Reduce paperwork processes
  Improve quality of patients’ care
  Improve work efficiency
  Improve managerial control
  Increase patients’ satisfaction
  Increase collaboration among hospitals
  Improve decision support
  Achieve effective clinical and administrative
management
  Reduce hospitalization
The authors propose that these benefits might
also be achieved in case of EAI application in
healthcare. The literature provides evidences
that justify this argument as EAI supports a
more advanced and detailed level of integra-
tion than the technologies used to integrate
healthcare information systems  e.g. EDI, HL7,
CENTC251, Synex, Synapses etc 29. To
this end, the authors reviewed benefits proposed
by Themistocleous and Irani 52 and Khoum-
bati et al., 28 and adapted them in the area of
healthcare. In doing so, they summarised them
in Table 1 and will test them through the case
study presented in section 6. Thiswork is novel,
it is one of the first attempts in this area and it
contributes to the improvements accomplished
in the field of healthcare systems integration.
4. Healthcare Actors
Flower 18 describes healthcare organizations
as ongoing series of interrelationships. These
interrelationships happen between patients and
their families, doctors, institutions, pharmacies,
vendors, technicians, public health network,
and the whole world of knowledge, data and in-
formation about health, disease, medicine and
prevention. The scope of health sector is to
help all of those connections to become closer,
more intimate, deeper, wider and more easily
navigated. The IT revolution will not only
offer ways to deliver health care more widely
and more efficiently than today, but it will also
change the relationship between health services
and the people who use them. Thus, the actors’
needs and requirements, as well as the impact
of the adopted technology on them, should be
studied and taken into consideration. Similarly,
adoption of the EAI technology will affect not
only the way the practice of medicine is applied,
but also the healthcare system actors and the in-
terrelationships between them. It is, therefore,
of great importance to study the benefits deriv-
ing from the EAI adoption, and to identify how
each of the healthcare actors will be benefited
by EAI implementation.
For the purpose of this research, the authors
are focusing on an actor-oriented approach to
identify, classify and analyse the EAI benefits.
The authors use the term actor to refer to all
human and non human users that interact with
the healthcare system. This is not the first time
that an actor-oriented approach is employed for
the classification of the benefits that are derived
from the adoption of an innovative technology
in the healthcare area. In 1993, the National
Health Service published a report, in which this
approach was used to classify benefits of the
Electronic Health Care Records  EHCR. This
report identified three different “worlds” that
would be affected by the use of EHCR: the
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ACTORS
Acceptor Provider Supporter Controller
Human (H) 1. Patients 2. Next of kin 
3. Clinicians 
4. Non-clinicians 
5. Clinical students 
8.  Administrators  
9.  Legal professionals 
10. Researchers













7. Medical departments  
    – Clinics  
11. Suppliers 
12. Technologists 
13. Insurance companies 
15. Government (e.g.  
      Department of      
      Health, Economics) 
16. Health authorities 
Table 2. Taxonomy of Healthcare Actors.
 a patients’ world  patients, next of kin, car-
ers,  b the clinicians’ world  clinicians, non-
clinicians, responsible clinician, a health care
facility and clinical students and  c the third
parties world  controller, technologist, adminis-
trator, legal professional, other third parties 2.
Similarly, Broshy et al., 7 anticipated that ICT
would result in interrelated changes in health-
care such as:  a more activist patients,  b
better-informed care providers and  c more ef-
ficient healthcare administration. Clearly, both
approaches focus on common actors like  a
acceptors  e.g. patients,  b providers and  c
supporters.
In this paper, alike, the authors extend the ap-
proaches presented above to classify the benefits
that will be obtained by the adoption of the EAI
technology in the healthcare sector. In doing
so, they propose that the actors can be classi-
fied in four categories instead of three, namely:
 a providers,  b acceptors,  c supporters and
 d controllers. Controllers were considered as
an independent category of actors, as their role
in healthcare differs a lot from the supporters
 e.g. technologists, administrators. Also, the
authors suggest that in each of the four pro-
posed categories there are actors that can be
classified in two different dimensions:  a hu-
man and  b organizational. The implications of
this categorisation are that:  a it improves the
level and the depth of analysis  more detailed,
 b it can further facilitate the decision making
process and  c it separates human actors from
the organizational ones and it, therefore, allows
different strategies to be applied when focusing
on one or on the other dimension. The latter
is in accordance with other classifications pub-
lished in literature, which separate human and
organizational parameters 22. The proposed
taxonomy for the actors is presented in Table 2.
5. Research Methodology
An interpretative, qualitativemultiple case study
strategy was selected to conduct this research.
Interpretativism stance was adopted, as the aim
of this paper is to identify and understand the
benefits related toEAI implementations in health-
care. An interpretativism stance allows the au-
thors to navigate and better explain this phe-
nomenon in the organizational setting. Also,
the authors suggest that in the context of this
research a qualitative approach is more appro-
priate, as such approach can be used to:  a
investigate little-known phenomena like under-
standing and analysing EAI benefits;  b exam-
ine in depth complex processes  EAI decision-
making;  c examine the phenomenon in its
natural setting and,  d learn from practice.
A multiple case study strategy was employed
to explore and understand the benefits asso-
ciated with EAI adoption. In doing so, var-
ious data collection methods, such as inter-
views, documentation, and observation, were
used. The bias that is considered to be a dan-
ger in using qualitative research approach was
overcome in this research through data triangu-
lation. The use ofmultiple data collectionmeth-
odsmakes the triangulation possible,which pro-
vides stronger substantiation of theory 16. For
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the purpose of this paper, three types of trian-
gulation were used:  a data 13;  b method-
ological and,  c interdisciplinary triangulation
25.
6. Case Data
Due to confidentiality reasons, the name of
the hospital that has been studied cannot be
published, so the authors will use the name
HOSP EAI to refer to this organization.
HOSP EAI is a specialized acute  specialist
trust, a major international centre for postgradu-
ate teaching and research run in UK. It has more
than 1,200 employees who work on 11 sites.
This specialized NHS Foundation Trust con-
sists of nine clinical departments, which can-
not be named due to confidentiality reasons.
HOSP EAI organizational chart consists of four
divisions. Every employee, each service and
department, belongs to one of four divisions,
each of which has a separate management. The
management team consists of the Chief Execu-
tive Officer  CEO, who heads the HOSP EAI
and eight departmental directors  Director of
Finance, Director of Nursing and Development,
Medical Director, Director of Research and De-
velopment, Director of Corporate Governance,
Director of Education, Director of Personnel
and Director of Planning and Performance.
By 1997, with the support of the Commission
for Health Improvement  CHI, the hospital de-
cided that significant improvements had to be
made to the HOSP EAI, as they were facing
many problems including:
  Lack of integration of primary, secondary
and tertiary services.
  Lack of communication between the trust
and its patients, from admission to discharge.
  Lack of integration of research and develop-
ment with audit and learning as a continuous
process.
  Unsatisfactory quality level of patient ser-
vices and care.
  Development of a patient centric approach
to support involving patients in the medical
decision making process and keeping them
informed on issues like delays, admissions,
and their treatment.
  Need to keep health professionals up to date
informed in their practices and to have them
properly supervised, where necessary.
  Need to introduce telemedicine and e-Health
applications.
  Need to reduce the errors and adverse events,
as well as to learn from mistakes and share
that learning with others.
  Lengthy patient waiting times and need for
a booking system.
However, the UK healthcare sector moderni-
sation effort has been one of the main driving
forces for changing the information system at
HOSP EAI. During recent years, the UK gov-
ernment, through the UK National Health Ser-
vice  NHSCare plan, has focused on the devel-
opment of an essential patient centric informa-
tion system, to provide, efficiently and effec-
tively, care within an integrated infrastructure
between health and social care 4. In UK, the
NHS has implemented a new approach to the
effective and efficient management of its infor-
mation resources. According to this approach,
known as the HORUS model, the information
in the healthcare sector should be 33:
  Held securely and confidentially.
  Obtained fairly and efficiently.
  Recorded accurately and reliably.
  Used effectively and ethically.
  Shared lawfully and appropriately.
The key objectives for the UK Government
Health Sector, within the National Health Ser-
vice, in this era are to provide high quality care
to patients, twenty four hours a day, seven days
a week  247 and to modernise healthcare ser-
vices, especially through the new Information
Systems Strategy, Information for Health  1998
– 2005 3.
HOSP EAI decided to seek more efficient so-
lutions for their IT infrastructure, due to  a
the problems that the hospital faced and  b the
targets set by the NHS. Therefore, HOSP EAI
developed partnerships with a small number of
software suppliers to redevelop and integrate
the existing systems. The hospital turned to
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consultants and suppliers to provide software
packages that match precisely with its business
processes. This practise is in accordance with
published literature which suggests that organi-
zations seek support from consultants and other
experts to evaluate and adopt EAI solutions 51.
The consultants initiated the development of a
pilot project to support integrated IT infrastruc-
ture. This was supposed to integrate a number
of processes of the HOSP EAI. In doing so,
the hospital managed to assess the benefits of
EAI technology and make decisions for further
development. These actions  pilot system and
benefits evaluation are also in accordance with
existing practices practised by organizations in
other sectors, when deployingEAI applications.
Based on the evaluation results, HOSP EAI re-
visited its plans and decided to integrate the Pa-
tient Administration System  PAS that holds
all patient demographics  e.g. address, date of
birth, GP, admission details with existing ad-
ministrative and clinical systems. In addition
to this, HOSP EAI is planning to integrate its
telemedicine and e-health systems with the EAI
application.
The authors interviewed different categories of
actors listed in Table 2, to identify the bene-
fits that each actor gained after the adoption
of the pilot EAI system in this hospital. After
interviewing the above-mentioned actors, the
authors realised that the benefits of integration
were considerable. Some of these benefits are
summarised below:
  There has been no need to go through the
lengthy and extremely expensive procure-
ment process as the software vendor invested
in this project  development of customised
adapters for healthcare systems and expects
benefits from the application of this solution
to other hospitals.
  Users report improvement in the systems
performance  high-speed performance and
increased scalability.
  Real cost savings of around L- 30,000 per
year have been achieved, which resulted
in returned investment  the implementation
cost was L- 40,000.
  Specialist knowledge and advice is being
shared more efficiently between specialists
of the Trust and specialists from different
hospitals. Furthermore, the Trust, through
the adoption of theEAI technology, hasman-
aged to reduce patients’ waiting times and
to improve satisfaction of all the actors in-
volved in the Trust. It has been reported
that waiting times for both outpatient ap-
pointments and surgery have been steadily
reduced and that targets in the NHS plan
have been exceeded. The latter is an impor-
tant finding since this is the first time to be
reported.
  The EAI application supports and enhances
the functionality of telemedicine and e-health
applications. This is another interesting
finding which demonstrates that the use of
EAI can extend the use of other advanced
technologies in healthcare, thus offering a
high quality system to be used by healthcare
as a critical tool.
All these benefits have been categorised and
presented in Table 3, by using a combination
of  a categorisation of the EAI benefits as
presented in Table 1 and  b taxonomy of the
healthcare actors as presented in Table 2. The
authors combined the two taxonomies presented
in Tables 1 and 2, as they suggest that such a
combination can provide a more detailed level
of analysis. Horizontally, Table 3 illustrates
EAI benefits grouped in five categories  oper-
ational, managerial, strategic, IT infrastructure
and organizational. Vertically the healthcare
actors are illustrated grouped into acceptors,
providers, supporters and controllers. Each of
these categories is broken down into human and
organizational sub-actors. Due to space limi-
tations, the authors refer to each of the actors
using the corresponding number given to them
in Table 2. For instance, the actor number 1
refers to the patient, whereas the actor number
16 refers to health authorities.
Ranking of the benefits follows a low  medium
 
?
, high   , scale of ranking, similar to the
scale used by Miles and Huberman 40. In ad-
dition, two other symbols are used for ranking.
The symbol  – indicates that there is no avail-
able information whereas the symbol  ? codes
that a benefit has no impact on a specific actor.
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ACTORS
Provider Supporter Controller
H H O H O H O
EAI BENEFITS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Increases productivity – ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
Reduces cost ? ? ? ? ? ? ? ? – ? ? ? ? ? ? ?
Improves data quality ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
Improves data sharing/flow ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
Provides better access to data ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
Provides easier exchange of data ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
Improves data presentation ? ? ? ? ? ? ? ? - ? ? ? ? ? ? ?











L Achieves satisfaction ? ? ? ? ? - - ? ? ? ? ? ? ? ? ?
Improves managerial control ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
Provides more understanding and 
control of processes 
? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
Supports decision making ? ? ? ? ? ? ? ? - ? ? ? ? ? ? ?
Improves allocation of resources ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
Improves quality of care provided ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
Improves work efficiency ? ? ? ? - ? ? ? ? ? ? ? ? ? ? ?











Achieves return on investment - - ? ? ? ? ? ? - ? ? ? ? ? ? ?




? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
Improves relationships with 
suppliers
? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?









C Improves population’s health, 
survival rates and quality of life 
? ? ? ? ? ? ? ? ? ? - - ? ? ? ?
Reusability of objects ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
Reduces development risk ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
Support the use of e-healthcare 
and telemedicine-based patient 
support models 
? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
Achieves non-invasive solutions ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
Achieves process integration ? ? ? ? ? ? ? ? - ? ? ? ? ? ? ?
Provides objects/components 
integration
? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
Provides data integration ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
Provides real-time integration ? ? ? ? ? ? ? ? ? ? ? ? ? ? - -
Integrates custom systems ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
















Integrates e-business solutions ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
Reduces hospitalisation ? ? ? ? - ? ? ? ? ? ? - ? ? ? ?
Reduces waiting times ? ? ? ? - ? ? ? ? ? ? ? ? ? ? ?
Reduces cancelled operations ? ? ? ? - ? ? ? ? ? ? ? ? ? ? ?
Achieves effective clinical and 
administrative management 
? ? ? ? - ? ? ? ? ? ? ? ? ? ? ?
Increases business efficiency ? ? ? ? ? ? ? ? - - ? - ? ? ? ?
Supports clinical decision making ? ? ? ? ? ? ? ? ? ? - - ? ? ? ?
Results in reliable data ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?















Reduces paper work processes ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
Acceptor
Table 3. EAI Benefits in Healthcare Classified by Actors.
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7. Data Analysis
This section discusses and analyses the main
findings of the case study presented in Table 3
and summarised below.
Operational EAI Benefits: From the findings
it appears that the actorNext ofKin is lowly ben-
efited in case of reduced cost and improved data
quality and highly in the satisfaction achieved.
In the remaining six benefits of this category,
this actor has no benefit. Another actor that
is partially benefited is the Legal Professional
whose level of benefit is not similar to the rest
actors. For instance, seven of the nine benefits
in this category are reported. Its level of benefit
is much higher than the Next of Kin’s, but lower
than that of other actors. The remaining  14
actors are highly benefited from this category of
benefits and they reported almost the same level
of satisfaction. However, there are differences
in one or two benefits. For example, the reduce
cost benefit, appears to be of low importance for
Next of Kin, Clinicians, non-Clinicians, Med-
ical Students, and Administrator, whereas it is
of high importance for the remaining actors, ex-
cept for Legal Professional who did not report
any level of benefit.
ManagerialEAIBenefits: There are evidences
from Table 3 depicting that the organizational
dimension of actors  e.g. Hospitals, Govern-
ment is more benefited comparing to the hu-
man actors  e.g. Patients, Doctors. Also, it
is revealed that the organizational dimension of
Providers and Controllers has exactly the same
level of benefit in this category  Managerial
EAI benefits. In addition, among human ac-
tors, only the Managers have the same level of
satisfaction with the organizational dimension
of the two aforementioned categories of actors.
Other human actors such as Patients, Next of
Kin, Medical Students, Legal Professionals and
Researchers, have similar level of benefit for
this category of EAI benefits. For instance, all
these actors have no benefit in case of improved
managerial control or the support of decision-
making process by EAI. This implies that, when
introducing the idea of developing an EAI appli-
cation, these benefits should not be reported to
these actors, as they have no benefit. An obser-
vation should be made about the fact that EAI
improves quality of care providedwith all actors
reporting high benefit. This indicates that the
application of EAI in healthcare sector is of the
benefit for all actors, not a specific one. Thus,
much emphasis should be placed on this finding
to reduce resistance to change associated with
EAI adoption.
Strategic EAI Benefits: Similarly to the
findings of the previous category  Managerial,
it appears that the Controllers and the Orga-
nizational dimension of Providers are highly
benefited from this category. It is suggested
to emphasise the strategic benefits when ap-
proaching these actors  hospitals, managers,
government, and health authorities, since all
of them are involved in the decision making
process. Another important finding is that EAI
increases synchronous-asynchronous collabo-
ration among actors and it is reported to be
of high importance for all them. To this end,
the authors suggest to explore this dimension
in the future, since much work in the area of
healthcare is based on the actors’ interrelation-
ships and, consequently, on the clinical path-
ways. Since EAI reduces the complexity, au-
tomates and integrates the business processes,
it can be assumed that EAI reduces the inter-
relationships among actors. Such a research
hypothesis should be tested in the future, as it is
important for the healthcare to reduce the com-
plexity of the interrelationships.
However, it has to be stated that the actors are
highly satisfied not only by the improvements
in synchronous – asynchronous communication
between them, but also by  a the increment in
data integration,  b the data sharing  c the im-
provement in exchange of data,  d the quality
of data and  e the quality of care provided to
them. The whole picture acquired on the ba-
sis of this observation is that adoption of the
EAI will improve the quality of care provided,
by providing an improved synchronous – asyn-
chronous collaboration among actors. More-
over, this communication will be characterised
by the data that will be of high quality, inte-
grated, shared and exchanged.
IT Infrastructure EAI Benefits: There are ev-
idences from Table 3 depicting that the human
dimension of the Controllers  Managers, the
Administrators and the Organizational dimen-
sion of the Providers  Hospitals, Medical de-
partments – Clinics are highly benefited. The
rest of the actors are not so highly benefited
by the IT Infrastructure benefits that the EAI
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provides. To this end, it is suggested not to fo-
cus on the technical benefits when introducing
the concept of EAI applications to these actors
 e.g. Patient. Moreover, it has been observed
that the majority of the actors perceive the data
integration provided by the adoption of the EAI
technology as a benefit involved in the health-
care.
OrganizationalEAIBenefits: TheControllers,
the Administrators and the Organizational di-
mension of the Providers appear to be highly
benefited from organization EAI benefits. An-
other interesting finding is that the Patients, the
Next of Kin and the Insurance companies re-
ported being highly benefited from the reduced
hospitalization and the reduced waiting time,
whereas clinicians and non-clinicians reported
low benefits. In this case, it appears that an EAI
solution will achieve more important benefits
for the patients’ world than the clinicians. This
also indicates that an EAI solution is possibly
more patient centric which is in accordance with
the healthcare plans for developing an integrated
patient centric system 57. Thus, healthcare au-
thorities should turn to EAI technology to meet
their goals for patient centric systems.
8. Conclusions
This paper has highlighted the importance of
improving the services provided by the health-
care sector through the integration of its infor-
mation systems. Much work in this area has
been done through the implementation of EAI
applications. EAI is an emerging research area,
but its application in the field of healthcare is
underutilised. There are many reasons for this,
including, among others, lack of awareness,
politic issues and resistance to change. Many
studies have indicated that the benefits realisa-
tion is a factor influencing the decision making
process for EAI adoption.
In this paper the authors suggested that an actor-
oriented approach could be used to identify, cat-
egorise and analyse the benefits deriving from
the use of EAI in healthcare. It is important to
focus on such an approach since there are many
actors involved in this significant area and they
have many different interests. Thus, it is es-
sential to explain to each category of actors the
benefits that this actor will perceive by the de-
ployment of an EAI solution. In doing so, the
benefits are becoming much clearer and cus-
tomised to the actors’ requirements. Conse-
quently, it is suggested that it will reduce the
resistance to change and speed up the adoption
of EAI. Therefore, less people will be harmed
from the non-integrated nature of healthcare IS.
The proposed taxonomy is novel in terms that
it combinies an existing classification of EAI
benefits with a new approach and it is applied
in an area which lacks research and EAI imple-
mentation. Moreover, the paper makes novel
contribution to the area as:
  This is one of the first attempts  if not the
first to identify, analyse and classify EAI
benefits in healthcare sector.
  It is the first time that an actor-oriented ap-
proach is used to analyse and understand
EAI benefits  in general.
  It is the first time that an actor-oriented ap-
proach is combined with an existing classi-
fication of EAI benefits. In doing so, the
authors proved that the proposed combined
classification improves the understanding and
the analysis of EAI benefits. Hence, they
suggest that a combination of the two clas-
sifications can be used in other sectors as
well. However, to apply this combination in
other areas, the actors  of the sector under
investigation should be first understood and
identified.
The outcomes of this research presented herein
are based on a real life case study. This is one of
the limitations of this work, as the data and the
observations derived from this case cannot be
generalised. Nonetheless, it is not the intention
of this paper to offer prescriptive guidelines to
EAI benefits realisation in healthcare, but rather
to describe a case study perspective that allows
others to relate their experiences to those re-
ported. Thus, this paper offers a broader under-
standing of the phenomenon of EAI realisation
in the area of healthcare.
From the analysis presented in section 7, it is
observed that there are differences in the percep-
tion of EAI benefits from different categories of
actors. Also, there are differences between di-
verse dimensions of actors within the same cate-
gory. For instance the IT infrastructure benefits
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related to the dimensions human and organiza-
tional of Provider  category of actors differ.
This indicates that these different dimensions
of the same category of actors should be ap-
proached in a different way when discussing
the introduction of EAI technology. Also, this
applies to diverse categories of actors. Another
significant observation is that although bene-
fits percieved by the patients are less in number
comparing to other actors, they are  benefits
more important. This indicates that the benefits
that derive for the patients are more qualitative
in nature. As a result, it can be noted that an
EAI solution can lead towards integrated sys-
tems that support the needs of patients more
 patients’ centric systems. It is also worth not-
ing that this is a focal point for NHS, as it is
aiming to the creation of integrated patients’
centric systems.
Last but not least, the analysis suggests that
there is a need for a more detailed categorisa-
tion of the actors. For instance, in the proposed
taxonomy the actor Manager  in the category
controller represents all managers at all levels.
However, this is not accurate in terms of analy-
sis, as diverse categories of managers have dif-
ferent interests  e.g. IT Manager, Clinical man-
ager, and Finance manager. For this reason,
the authors suggest to expand this research in
the future, to define the whole range of actors
at all levels and then test again their perceptions
regarding EAI benefits.
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